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Fi nanci al I nst r ument s f or Human Devel opment

1 . I nt r oduct i on

Gr aci el a Chi chi l ni sky*

Human Devel opment Repor t

Uni t ed Nat i ons Devel opment Pr ogr am

New Yor k, December 1997 1

The r api d per i od of i ndust r i al gr owt h si nce Wor l d War Hgave r i se t o an unpr ece-

dent ed and uneven l use of t he ear t h' s r esour ces . Thi s l ed t o mount i ng concer ns

about t he scar ci t y of envi r onment al asset s such as wat er , f er t i l e soi l , and a st abl e

at mospher e . Ther e i s an i ncr eased awar eness t oday about t he val ue t hat en-

vi r onment al asset s have f or human soci et i es . Yet t oday' s economi c syst ems ar e

" st acked up" agai nst nat ur e . They of t en r ewar d t he dest r uct i on of envi r onment al

asset s such as f or est s f or shor t - t er m economi c gai n, f ai l i ng t o pr ovi de val ue and

i ncent i ves f or t he conser vat i on of asset s t hat coul d be ext r emel y val uabl e i n t he

` UNESCO Pr of essor of Mat hemat i cs and Economi cs

t paper s\ uhdpf i n . t ex

' Uneven because t he use of r esour ces i s most l y concent r at ed i n t he i ndust r i al nat i ons of t he

wor l d, whi ch house onl y 20% of humanki nd yet consume most of t he wor l d out put of r esour ces .

For exampl e, peopl e i n i ndust r i al nat i ons consume t en t i mes mor e ener gy t han t hose i n devel -

opi ng count r i es, and t hey use ener gy l ess ef f ect i vel y : t hey pr oduce 37% of t he wor l d economi c

out put yet t hey use 57% of t he wor l d' s year l y out put of ener gy .



f ut ur e . 2 Economi cs of t en pr ovi des t he wr ong i ncent i ves t o t hose who cont r ol t he

asset s, such as peopl e i n devel opi ng count r i es wher e most f or est s ar e l ocat ed and

who coul d pot ent i al l y benef i t most f r omconser vat i on . Ther e i s i ncr easi ng unease

about t hi s si t uat i on, and an emer gi ng vi ew i s t hat st andar d economi c concept s

and pr escr i pt i ons f ai l t o pr oper l y account f or t he val ue of envi r onment al asset s .

Economi c val ues seemt o be out of st ep wi t h soci al val ues ; i t i s cl ear t hat t he eco-

nomi c sci ence of t he f ut ur e shoul d br i dge t hi s gap. Thi s paper devel ops pr act i cal

ways and new economi c t hi nki ng t o r edr ess t hi s di scr epancy: i t cr eat es and devel -

ops st r uct ur es and i nst i t ut i ons t hr ough whi ch t he val ue embodi ed i n envi r onment al

asset s can be t r ansl at ed i nt o economi c r et ur n whi ch encour ages t he conser vat i on

of t he asset , and i nduce mor e equi t abl e and ef f ect i ve use of r esour ces .

I wi l l i nt r oduce a r ange of di f f er ent f i nanci al i nst r ument s, some of whi ch ar e

connect ed t o gl obal envi r onment al asset s such as t he pl anet ' s at mospher e, and

ot her s t o l ocal or r egi onal asset s, such as wat er sheds . The f i nanci al i nst r ument s

pr oposed her e al l shar e an unusual f eat ur e : t hey pr ovi de economi c i ncent i ves

t owar ds envi r onment al conser vat i on. They do so by al t er i ng t he economi c val ua-

t i on of t hese asset s i n a way t hat i s mor e al i gned wi t h t hei r r eal val ues t o human

soci et i es . By doi ng so, t hese mechani sms pr oduce i ncent i ves t owar ds mor e ef f i -

ci ent use of r esour ces gl obal l y, whet her f or l ocal r esour ces such as wat er or f or

gl obal r esour ces such as a st abl e at mospher e . The ul t i mat e r ol e of t hese i nst r u-

ment s i s t o of f er a way t o f und sust ai nabl e human devel opment at a gl obal scal e,

syst emat i cal l y and r el i abl y .

Some of t he f i nanci al i nst r ument s pr oposed her e can be i nt r oduced, r egul at ed

and t r aded t hr ough a new i nst i t ut i on : an I nt er nat i onal Bank f or Envi r onment al

Set t l ement s ( I BES) , a f r amewor k t hat I pr oposed f i r st i n 1994, and par t of whi ch

2Exampl es ar e pr ovi ded bel ow.



was cr eat ed by an agr eement r eached by 166 nat i ons i n t he Thi r d Convent i on

of t he Par t i es of t he UN F- amewor k Convent i on f or Cl i mat e Change i n Kyot o,

December 1997 . 3

The bl uepr i nt I pr oposed f or t he I BES woul d have i t or gani ze and moni -

t or a r ange of act i vi t i es t hat appear i n pr i nci pl e ver y di f f er ent , yet shar e a r ol e

of pr ovi di ng a gl obal f i nanci al i nf r ast r uct ur e t o encour age sust ai nabl e economi c

pr ogr ess acr oss t he wor l d, among ot her s :

Newl y cr eat ed emi ssi ons mar ket s f or cont r ol l i ng t he at mospher i c concent r a-

t i on of gr eenhouse gases, pr omi nent l y t hose associ at ed wi t h t he bur ni ng of

f ossi l f uel s

9 Secur i t i zi ng pr of i t shar i ng agr eement s on genet i c bl uepr i nt s

e Secur i t i zi ng pr of i t abl e i nvest ment s i n aqui f er s, wat er sheds, bi ol ogi cal soi l

enhancement , ` and f i sher i eszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" Tr adi ng r i ght s t o use t he gl obal ai r waves 4

a Pr ovi di ng i nt er medi at i on, br i dge f i nanci ng and cr edi t enhancement f aci l i t i es

f or al l of t he above

" Ensur i ng t r anspar ent , equi t abl e and ef f i ci ency t r ansact i ons

A gl obal vehi cl e such as I BES can be coupl ed wi t h mor e convent i onal met hods

3 Ar t i cl e 6` of t he Kyot o Pr ot ocol , par agr aphs 1 and 5 .

° The spect r um i s an envi r onment al asset , and one t hat i s not used opt i mal l y t oday. Con-

gest i on i s bui l di ng up : i t i s over used i n a si mi l ar way t hat t he at mospher e i s. The devel opment

of wor l d st andar ds f or t hi s r esour ce can make bet t er use of i t , and t r adi ng t he r i ght s t o use

di f f er ent par t s of t he spect r um ( as done i n Washi ngt on f or nat i onal usage coul d l ead t o l ess

congest i on, bet t er use and mor e val ue i n t he f ut ur e.



f or cr eat i ng economi c i ncent i ves f or conser vat i on at t he r egi onal or nat i onal l evel s,

such as :

o Subsi di es ( such as i nvest ment t ax cr edi t s) f or r esear ch and f or t he adopt i on

of cl eaner and mor e ef f i ci ent t echnol ogi es, andzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" Car bon t axes and ot her t axes whi ch i nt er nal i ze cost s i nvol ved i n envi r on-

ment al use.

A somewhat unusual r ol e f or t he i nst r ument s pr oposed her e deser ves t o be

hi ghl i ght ed : t hey encour age t he conser vat i on or even t he enhancement of envi -

r onment al asset s . Common wi sdom of t en i dent i f i es f i nance wi t h t he pur sui t of

i mmedi at e gai n r at her t han wi t h over al l posi t i ve out comes . Never t hel ess t her e

exi st i nst r ument s of publ i c f i nance t hat ai mat i mpr ovi ng soci al wel f ar e, such as

mor t gages t hat make housi ng mor e accessi bl e, or bonds f or bui l di ng soci al i n-

f r ast r uct ur e such as publ i c t r anspor t at i on . Yet t he most i mpor t ant i nsi ght on

t he i nnovat i ve f i nanci al i nst r ument s pr oposed her e i s t hat t hey ar e const r uct ed

i n a way t hat changes pr i vat e behavi or , r ever si ng i ndi vi dual i ncent i ves exi st i ng

t oday t hat encour age t he dest r uct i on of envi r onment al asset s, and cr eat i ng i n-

st ead i ncent i ves and val ues t hat encour age conser vat i on whi l e of f er i ng economi c

r et ur n . These i nst r ument s di f f er f r om ot her uses of publ i c f i nance i n t hat t hey

change pr i vat e behavi or wi t hout di r ect gover nment act i on, 5 i n an ar ea i n whi ch

onl y changes i n i ndi vi dual val ues can make a di f f er ence .

6Publ i c f i nance i s about r ai si ng f i nance f or t he devel opment of publ i c goods t hat ar e gener al l y

pr oduced by gover nment s, such as r oads, t r anspor t at i on syst ems, and ot her publ i c pr oj ect s .

These pr oj ect s ar e gener al l y pr ovi ded by gover nment s i n a cent r al i zed f ashi on. Her e we r ef er t o

f i nance t hat i s r ai sed t o change i ndi vi dual behavi or t owar ds t he pr oduct i on of pr i vat el y pr oduced

goods, such as car bon emi ssi ons whi ch ar e a by- pr oduct of usi ng one' s car or even br eat hi ng .

Bot h of t hese ar e pr i vat e act i vi t i es t hat t he gover nment does not nor mal l y i nt er f er e wi t h .



Anot her unusual char act er i st i c of t he f i nanci al mar ket s pr oposed her e i s t hat

i n or der t o achi eve ef f i ci ent mar ket sol ut i ons t he bur den i mposed by t he emi ssi ons

cei l i ngs whi ch ar e needed bef or e count r i es t r ade, must be bor n i n an equi t abl e

f ashi on. Mor e pr eci sel y : t hose who have l ower endowment s of pr i vat e goods

shoul d t ypi cal l y be gi ven mor e r i ght s t o use t he envi r onment al asset s . Somewhat

sur pr i si ngl y, t hi s hel ps achi eve mar ket ef f i ci ency as usual l y def i ned i n economi cs . 6

Thi s i s a new f i ndi ng, whi ch di f f er s f r om t he st andar d wel f ar e r esul t s i nvol vi ng

t he ef f i ci ency of compet i t i ve mar ket s, and i s r epor t ed i n Chi chi l ni sky ( 1993) ,

Chi chi l ni sky and Heal ( 1994) and Chi chi l ni sky, Heal and St ar r et t ( 1993) . Thi s

new r esul t i s due t o t he f act t hat mar ket s i nvol vi ng r i ght s t o use envi r onment al

asset s ( such as per mi t s t o emi t car bon di oxi de) t r ade t ypi cal l y pr i vat el y pr oduced

publ i c goods . ? These t ypes of goods di f f er f r om st andar d pr i vat e goods i n t hat

t he consumpt i on of di f f er ent t r ader s i s not i ndependent f r om each ot her . Thi s

i nduces a connect i on acr oss t r ader s t hat does not exi st i n st andar d mar ket s,

and r equi r es mor e equi t abl e$ al l ocat i ons of pr oper t y r i ght s i n or der t o achi eve

mar ket ef f i ci ency. Thi s new f i ndi ng i mposes mor e demands on t he f unct i oni ng

of t he mar ket , si nce i t r equi r es i t t o moni t or equi t y i n t he al l ocat i on of r i ght s

as wel l as f ai r t r adi ng : t hi s t r ansl at es i nt o t he cor r espondi ngl y r equi r ement s f or

t he I BES. At t he same t i me, t hi s means t hat t he i nst r ument s pr oposed her e ar e

mor e f avor abl e t o devel opi ng count r i es t han i t i s gener al l y t he case wi t h st andar d

6 Thi as r ef er s t o Par et o ef f i ci ency, al so cal l ed f i r st best ef f i ci ency . By cont r ast , compet i t i ve

mar ket s f or pi vat e goods l ead al ways t o ef f i ci ent out comes, qui t e i ndependent l y f r om t he di st r i -

but i on of r i ght s : t hi s i s t he f i r st wel f ar e t heor em of economi cs whi ch f or mal i zes AdamSmi t h' s

vi si on of t he " i nvi si bl e hand. "

These ar e publ i c goods i n t he sense t hat t r ader s cannot choose t he amount s i ndependent l y

f r om each ot her , yet t hey ar e pr i vat el y pr oduced .

$ The wor d " equi t abl e" has sever al possi bl e meani ngs : her e i t i s used t o mean a somewhat

mor e equal di st r i but i on of asset s.



f i nanci al mar ket s : t o f unct i on pr oper l y a pr ef er ent i al r ol e shoul d be gi ven t o

l ower i ncome count r i es i n t er ms of i ni t i al al l ocat i ons of r i ght s . Thi s i s a r eason

f or t he I BES t o be f avor abl y vi ewed by devel opi ng count r i es, pr ovi ded however

t hat t he equi t y pr i nci pl e est abl i shed her e i s bui l t i nt o t he modal i t i es, r ul es and

moni t or i ng of t he i nt er nat i onal f r amewor k f or t r adi ng emi ssi ons . ' Thi s i mpor t ant

new i nsi ght i nt o t he f unct i oni ng of envi r onment al mar ket s has not yet been t aken

i nt o account i n t he gl obal negot i at i ons . Ther e ar e good r easons t o bel i eve t hat

when i t i s i ncor por at ed, i t wi l l f aci l i t at e t he negot i at i ons among i ndust r i al and

devel opi ng nat i ons . The act ual r ul es and modal i t i es f or t he f unct i oni ng of t he

emi ssi on mar ket s wi l l be deci ded i n COP4 i n Buenos Ai r es, November 1998, and

i t i s hoped t hat by t hen or soon t her eaf t er an under st andi ng of t he cr uci al r ol e

of equi t abl e al l ocat i ons i n t hese mar ket s i s br ought t o t he negot i at i ons . l o

The mai n message of t hi s ar t i cl e i s t hat we must r et hi nk t he f oundat i ons of

i nt er nat i onal devel opment t o achi eve equi t abl e and sust ai nabl e economi c pr ogr ess .

The Br et t on Woods I nst i t ut i ons ( Wor l d Bank, I MF, GATT) wer e based on a

post Wor l d War I I model . They encour aged one f or m of devel opment : r esour ce-

based i ndust r i al i zat i on . These or gani zat i ons ar e bui l t upon a model f unded by

vol unt ar y nat i onal donat i ons based on t axes, a model t hat no l onger wor ks wel l .

Gover nment s ar e i ncr easi ngl y pr essed t o bal ance t hei r budget s, and vot er s r esi st

payi ng t axes f or vol unt ar y gover nment donat i ons .

At t he same t i me t he gl obal i zat i on of t he wor l d economy br i ngs new demands

on t he i nt er nat i onal syst em, r equi r i ng mor e i nf r ast r uct ur e f or t r adi ng and com-

muni cat i on, and t he need t o devel op new st andar ds of human devel opment and

envi r onment al pr ot ect i on .

	

The cur r ent cr i t i ci sm of t he Br et t on Woods i nst i t u-

t i ons, and of t he Uni t ed Nat i ons wi t hi n t he US and ot her i ndust r i al nat i ons,

' Agr eed i n Ar t i cl e 6 of t he Kyot o Pr ot ocol .

1OFor an exposi t i on on t hi s poi nt see Chi chi l ni sky ( 1996 .



comes at a t i me when i nt er nat i onal or gani zat i ons may be mor e needed t han ever .

The answer coul d be t o devel op a new br eed of i nt er nat i onal i nst i t ut i ons

whi ch can pr ovi de t he gl obal ser vi ces and i nf r ast r uct ur e needed f or t he newgl obal

economy, but r at her t han r el yi ng on vol unt ar y donat i ons based on t axes, char gi ng

on a f ee- f or - ser vi ce basi s . The I BES coul d be t he f i r st such gl obal i nst i t ut i on . I t

coul d

e Mobi l i ze pr i vat e f i nance act i ng as an i nt er medi ar y

e Of f er cr edi t enhancement s, br i dgi ng l oans and secur i t i zat i on t o br i ng pr i vat e

f i nance t o bear i n r i sky and l ong t er m devel opment pr oj ect s or act i vi t i es i n

devel opi ng count r i es t hat appear t oo r i sky t o t he pr i vat e i nvest or

e Suppor t t he cr eat i on of new mar ket s ( e . g . f or emi ssi ons t r adi ng) and new

pr oduct s ( e . g . secur i t i es based on t he f ut ur e val ue of wat er sheds or bi odi -

ver si t y) as needed .

2. Wat er : a r egi onal envi r onment al asset

Wat er pr ovi des a good exampl e of an i mpor t ant envi r onment al asset t hat i s sup-

pl i ed r egi onal l y or l ocal l y, yet i t r ef l ect s an envi r onment al pr obl emt hat i s gl obal

because i t ar i ses i n pr act i cal l y ever y l ar ge human set t l ement acr oss t he wor l d .

Thi s sect i on wi l l use wat er t o i l l ust r at e t he pr obl em; l at er sect i ons wi l l show how

a gl obal i nst i t ut i on such as t he I BES can pr ovi de a sol ut i on .

Nat ur al dr i nkabl e wat er has zer o val ue i n most nat i onal account i ng i 1 syst ems :

i t has no mar ket pr i ce because t her e ar e no est abl i shed mar ket s f or wat er . Yet

accor di ng t o t he Wor l d Bank nat ur al sour ces of dr i nkabl e wat er ar e t he most

" Le . i n r epor t s of Gr oss Nat i onal Pr oduct or GDP. Bot t l ed wat er i s sol d i n t he mar ket pl ace

and has a commer ci al val ue, e. g . Per r i er .



scar ce r esour ces i n t he wor l d t oday, and gal l on by gal l on t he r eal cost of obt ai ni ng

dr i nkabl e wat er t oday i s l ar ger t han t hat of pet r ol eum. 12 Ther e i s no need t o

emphasi ze t he i mpor t ance of dr i nkabl e wat er f or human soci et i es .

Most dr i nkabl e wat er comes f r om wat er sheds, whi ch col l ect wat er and pr o-

vi de f i l t r at i on t hr ough mi cr oor gani sms i n t he soi l . As wat er becomes mor e and

mor e scar ce, wat er sheds pr ovi de an i ncr easi ngl y val uabl e ser vi ce . Never t hel ess

f i nanci al mar ket s do not of f er a chance t o i nvest i n t he f ut ur e gai ns i nvol ved i n

pr eser vi ng a wat er shed t hat pr oduces ver y ef f i ci ent l y and i nexpensi vel y dr i nkabl e

wat er f or mi l l i ons of ci t y peopl e . By cont r ast , t he shor t - t er m economi c benef i t s

i nvol ved i n expl oi t i ng t he ar ea ar ound t he same wat er shed f or agr i cul t ur e or f or

devel opment of r eal est at e, act i vi t i es t hat decr ease t he abi l i t y of t he wat er shed

t o f i l t er wat er and ar e l ess r ewar di ng i n t he l ong- r un, ar e easi er t o capt ur e by a

f ew peopl e i nvol ved i n f ood pr oduct i on or r eal est at e devel opment . One can r ai se

capi t al , obt ai n l oans or sal e equi t y t o f i nance r eal est at e pr oj ect s usi ng st andar d

f i nanci al i nst r ument s such as bonds or secur i t i es avai l abl e i n t oday' s capi t al mar -

ket s . I nvest i ng i n t he f ut ur e val ue of t he wat er shed ser vi ces, on t he ot her hand,

i s near l y i mpossi bl e t oday. The f i nanci al i nst r ument s do not exi st , nor does t he

busi ness and economi c under st andi ng of how t o achi eve t hi s goal . Thi s i s why

f i nanci al mechani sms t oday ar e " st acked" agai nst nat ur e .

Thi s bi as agai nst nat ur e occur s because west er n soci et i es have onl y r ecent l y

become awar e t hat r esour ces such as dr i nkabl e wat er ar e t r ul y scar ce and val uabl e,

and our economi c syst ems ar e r at her sl ow t o adj ust . Thi s i s not sur pr i si ng, f or

economi c under st andi ng and syst ems r ef l ect t he past mor e of t en t han t hey r ef l ect

t he pr esent . 13

As al r eady ment i oned t hi s paper addr ess t hi s i ssue, br i ngi ng up t o dat e exi st -

12
r ef er ence .

13 Thi s obser vat i on i s due t o J . M. Keynes .



i ng economi c syst ems so t hat t hey r ef l ect t oday' s r eal i t i es . I n l at er sect i ons t he

paper devel ops f i nanci al mechani sms t hr ough whi ch t he enor mous economi c val ue

embodi ed i n envi r onment al asset s such as wat er sheds can be t r ansl at ed i nt o i mme-

di at e economi c r et ur n i n a way t hat encour ages si mul t aneousl y t he conser vat i on

of t he asset i t sel f .

I t wi l l be shown t hat t hese f i nanci al mechani sms ar e of t en mor e successf ul

when t aken gl obal l y t han when t r yi ng t o sol ve one pr obl em at t he t i me because

t he l aw of l ar ge number s al l ows t o di st r i but e r i sks i n a way t hat i mpr oves t he

economi c r et ur ns of t he f i nanci al i nst r ument s, and t her ef or e makes t hem mor e

at t r act i ve t o i nvest or s .

3 . The basi c economi c concept

The economi c concept pr oposed her e i s si mpl e and by no means novel . Any asset

t hat has l ar ge f ut ur e val ue can be t r ansf or med i nt o a st r eam of i ncome t oday .

Envi r onment al asset s ar e no except i on .

A r ol e of f i nanci al mar ket s i s t o br i ng f ut ur e benef i t s i nt o t he pr esent . Addi -

t i onal l y, capi t al mar ket s per f or mt he usef ul r ol e of br i ngi ng l i qui di t y t o t he mar ket

by al l owi ng pr i vat e i nvest or s t o make t hei r savi ngs avai l abl e f or such pr oj ect s . Ex

ampl es of f i nanci al i nst r ument s t hat br i ng f ut ur e gai ns i nt o t he pr esent ar e not

di f f i cul t t o come by : schemes t o r ai se vent ur e capi t al f or devel opi ng a val uabl e

new pr oduct t hat wi l l yi el d l ar ge pr of i t s when i t penet r at es t he mar ket , or t he use

of asset - backed secur i t i es t o r ai se money secur ed agai nst r ent al pr oper t y . Bot h

schemes t r ansl at e f ut ur e val ue i nt o i ncome t oday .

Ther e i s anot her i mpor t ant r ol e of t hese f i nanci al i nst r ument s : i n each case

t hey encour age t he conser vat i on or even t he enhancement of t he under l yi ng as-

set , such as t he bui l di ng agai nst whi ch t he capi t al i s r ai sed . I n t he envi r onment al



ar ena, t hi s anal ogy may be t he most i mpor t ant i nsi ght on t he r ol e of f i nanci al i n-

st r ument s : t hey can encour age conser vat i on whi l e of f er i ng economi c r et ur n t oday.

Thi s dual r ol e ( pr ovi di ng r et ur n and encour agi ng conser vat i on) i s t he sol ut i on t o

t oday' s di l emma i n devel opi ng nat i ons, who house most of t he wor l d' s r emai ni ng

envi r onment al asset s . Pr oper l y desi gned and devel oped, f i nanci al i nst r ument s

can hel p devel opi ng nat i ons t o achi eve economi c pr ogr ess wi t hout dest r oyi ng t he

nat ur al i nf r ast r uct ur e on whi ch t hei r soci et i es ar e bui l t . Because t oday' s use

of nat ur al i nf r ast r uct ur es i s of t en i nef f i ci ent , t hi s pr ocess pr oduces net gai ns t o

soci et y as i t i mpr oves over al l ef f i ci ency .

I n si mpl e t er ms, t he ai m of t hi s paper i s t o use exi st i ng t ool s of economi c

anal ysi s i n a non- st andar d manner : t o devel op a way of t r ansf or mi ng t he f ut ur e

val ue of i mpor t ant envi r onment al asset s, such as a f or est s or wat er sheds, i nt o a

st r eamof i ncome whi ch i s avai l abl e t oday and whi ch encour ages t he conser vat i on

of t he under l yi ng asset and sur pr i si ngl y i mpr oves over al l economi c ef f i ci ency. The

ul t i mat e ai mi s : zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" Achi evi ng sust ai nabl e human devel opment

whi l e

" Li mi t i ng expl oi t at i on of nat ur al r esour ces t o sust ai nabl e l evel s .

4. The need f or new economi c t hi nki ng

Si nce envi r onment al dest r uct i on i s associ at ed wi t h i ndust r i al i zat i on, most of t he

wor l d' s r emai ni ng envi r onment al r esour ces ar e l ocat ed i n devel opi ng nat i ons whi ch

have not yet compl et ed t hei r pr ocess of i ndust r i al i zat i on . As t hey i ndust r i al i ze

t he st r ess on r esour ces becomes gl obal . For exampl e, most of t he r emai ni ng bi o-

di ver si t y of t he pl anet , about 90%, i s i n devel opi ng count r i es, wi t hi n f or est s and
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ot her nat ur al ecosyst ems . Yet a t ypi cal way f or devel opi ng count r i es t o obt ai n

economi c val ue f r om t hei r f or est s i s t hr ough t he har vest i ng of t r ees . Si nce t hi s

can be a capi t al i nt ensi ve t ask, t hi s i s of t en car r i ed out by weal t hy cor por at i ons

whi ch come f r om af ar . These ar e t ypi cal l y not al i gned wi t h t he needs of t he

l ocal popul at i on, who have co- exi st ed wi t h t he r esour ce and t her ef or e know i t s

dynami cs and vul ner abi l i t i es . For ei gn cor por at i ons seek t o maxi mi ze shor t t er m

gai n, and of t en l ead t o unsust ai nabl e har vest i ng of t he r esour ce and event ual l y i t s

dest r uct i on . The pr obl em i s qui t e gener al : devel opi ng nat i ons f ace t he economi c

needs, and ar e of t en unabl e t o r esi st t he economi c use of t hei r r esour ces i n a way

t hat i ncr eases economi c pr ogr ess whi l e dest r oyi ng t he asset i t sel f . Ver y f ew cor -

por at i ons, most l y wi t hi n t he phar maceut i cal i ndust r y of i ndust r i al nat i ons, have

t he capi t al and advanced t echni cal knowl edge needed t o benef i t f r omt he weal t h

of genet i c i nf or mat i on t hat t he bi ospher e can pr ovi de, and t hus t he i ncent i ve t o

pr eser ve t he r esour ce base . I n shor t : devel opi ng count r i es ar e l ong on bi odi ver si t y

and shor t on t echnol ogy and capi t al t o use t hem, whi l e i ndust r i al count r i es ar e

l ong on capi t al and t echnol ogy and shor t of bi odi ver si t y . Ther e ar e, i n ef f ect ,

gai ns f r om t r ade t o be r eal i zed . Mar ket s can hel p r eal i ze t hese gai ns .

But t r adi ng i s t r i cky : what i s i nvol ved her e i s t r adi ng t he r i ght s t o use en-

vi r onment al asset s such as t he r i ght t o emi t car bon f r om bur ni ng f ossi l f uel s .

Gi vi ng up t he r i ght t o use ener gy can mean t r adi ng t he r i ght t o i ndust r i al i ze . An

i nt er nat i onal or gani zat i on t hat ensur es mar ket i nt egr i t y and f ai r ness by medi at -

i ng bor r owi ng and l endi ng of r i ght s t o use t he at mospher e coul d hel p sol ve t hi s

pr obl em. An I nt er nat i onal Bank f or Envi r onment al Set t l ement s ( I BES) has been

pr oposed f or t hi s pur pose . 14
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5 . The I nt er nat i onal Bank f or Envi r onment al Set t l ement s

Thi s sect i on di scusses t he cr eat i on of a mar ket based mechani sm t o encour age

sust ai nabl e devel opment : an i nt er nat i onal f r amewor k t o r egul at e and moni t or

t he t r adi ng of t he use of t he pl anet ' s at mospher e- i n par t i cul ar t he r i ght s of

emi ssi on of gr eenhouse gases- and t he use of ot her envi r onment al asset s- such

as t he r i ght s t o use bi odi ver si t y . The f r amewor k pr oposed her e ai ms t o pr ovi de

gl obal sol ut i ons t o envi r onment al pr obl ems . Some of t hese pr obl ems ar e l ocal

or r egi onal i n nat ur e ( such as wat er shed f unct i ons) , and ot her s have a gl obal

nat ur e ( such as gr eenhouse gas emi ssi ons i nt o t he at mospher e) . I n al l cases,

however , t he f r amewor k pr oposed wi t h t ake a gl obal appr oach t o what has become

a gl obal pr obl emr equi r i ng gl obal sol ut i ons : f i ndi ng and i mpl ement i ng sust ai nabl e

devel opment pr act i ces t hr oughout t he ear t h. A bl uepr i nt f or such an i nst i t ut i on

was pr oposed by t he aut hor at t he 1995 Annual Meet i ngs of t he Wor l d Bank i n

Washi ngt on D. C. under t he t i t l e of I nt er nat i onal Bank f or Envi r onment al

Set t l ement s ( I BES) . 15

Tr adi ng emi ssi ons i s an i mpor t ant par t of t he I BES but by no means t he most

i mpor t ant aspect of what i s pr oposed . Thi s I BES woul d hel p or gani ze and act as

an i nt er medi ar y i n sever al ot her ar eas, ment i oned i n t he i nt r oduct i on . " Some of

" The bl uepr i nt was publ i shed under t he auspi ces of UNESCO and t he UNDP i n New Yor k,

Sept ember 1996 . As al r eady st at ed, t he cr eat i on of such an i nt er nat i onal f r amewor k was agr eed

i n t he Thi r d Convent i on of t he Par t i es ( COP3) of t he Uni t ed Nat i ons Fr amewor k Convent i on

f or Cl i mat e Change ( FCCC) i n Kyot o, December 1- 10, 1997 . I t i s embodi ed i n Ar t i cl e 6 of t he

Kyot o Pr ot ocol , par agr aphs 1 and 5 .
16 .

The t r adi ng of r i ght s on gr eenhouse gases emi ssi ons and bi odi ver si t y use

The t r adi ng of envi r onment al bonds

The t r adi ng of r i ght s on t he use of t he gl obal ai r waves

The t r adi ng of opt i ons and ot her der i vat i ves based on t he above
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t hese f unct i ons ar e el abor at ed bel ow.

6. T) r adi ng emi ssi ons : a gl obal envi r onment al asset

The f i r st , and si mpl er , f unct i on of t he I BES i s t o medi at e and moni t or t he t r adi ng

of r i ght s t o emi t gr eenhouse gases . The syst emwor ks as f ol l ows : a cei l i ng on wor l d

emi ssi ons and on each t r ader ' s emi ssi ons, i s agr eed as done i n Kyot o COP3, f or

Annex I count r i es ( i ndust r i al nat i ons) . 17 I f a count r y emi t s bel ow i t s cei l i ng i t

can sel l t he excess r i ght s t o ot her nat i ons . I f a count r y exceeds i t s cei l i ng, i t has

t o buy r i ght s t o emi t f r om anot her . I n al l cases, however :

The wor l d al ways r emai ns wi t hi n t he agr eed emi ssi on cei l i ngs .

andzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" Whet her a buyer or a sel l er , a nat i on al ways pays t o emi t , so t he cost of

emi ssi on i ncr eases . A t r adi ng syst em i nvol ves added cost s f or emi ssi on of

gr eenhouse gases .

7. Nat i onal , r egi onal and gl obal l evel s

Tr adi ng emi ssi on r i ght s can be car r i ed out at sever al l evel s . I t can be done ( 1)

among count r i es, ( 2) among count r i es and cor por at i ons, and ( 3) among count r i es,

The I BES coul d al so :

Secur i t i ze pr of i t shar i ng agr eement s on genet i c bl uepr i nt s

Secur i t i ze pr of i t abl e i nvest ment s i n t he sust ai nabl e use of aqui f er s, wat er sheds, bi ol ogi cal soi l

enhancement , and f i sher i es, and

Pr ovi de br i dge f i nanci ng and cr edi t enhancement f aci l i t i es f or al l of t he above .
17So

f ar devel opi ng nat i ons have not agr eed on emi ssi on cei l i ngs, as t hei r emi ssi ons ar e and

have been hi st or i cal l y way bel ow t hose of i ndust r i al nat i ons, and suf f i ci ent l y l ow t hat t hey do

not pose a pr obl em i n t hemsel ves f or t he gl obal cl i mat e.
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cor por at i ons and i ndi vi dual t r ader s . The mor e t r ader s t her e ar e, t he mor e l i qui d

t he mar ket and t he mor e chances i t has t o be t r ul y compet i t i ve .

On t he ot her hand, t her e i s no need t o adopt t r adi ng as a uni ver sal syst em.

Tr adi ng coul d occur among nat i ons, each of whi ch ensur es t hat t hey st ay wi t hi n

t he agr eed l i mi t s by t axi ng t hei r ci t i zens or t hei r i ndust r y . I n ot her wor ds : t her e

can be a mi xt ur e of syst ems co- exi st i ng wi t h each ot her . For exampl e : a t ypi cal

si t uat i on coul d i nvol ve a nat i ons t r adi ng per mi t s wi t h ot her s, and r est r i ct i ng

car bon emi ssi ons wi t hi n i t s bor der s t o sat i sf y t he l evel t r aded by means of t axes,

or even by means of command and cont r ol measur es .

8. Envi r onment al t axes vs . per mi t s

A t ax on car bon emi ssi ons oper at es by char gi ng a f i xed r at e per uni t of car bon i n

each f uel pur chased . Thi s di scour ages t he use of car bon and t her ef or e decr eases

emi ssi ons, hopef ul l y so as t o r each a l evel t hat i s accept abl e wi t hi n t he exi st i ng

st andar ds . For exampl e, a t ax can be i mposed on each uni t of car bon di oxi de

whi ch i s gener at ed by t he use of a f uel ( such as gasol i ne or coal ) or by pr oduct s

whi ch use f uel ( such as a car , or a l awn mower ) . Taxes ar e somewhat i mpr eci se

i n t hat t he user deci des whet her t hey wi sh t o pay mor e or emi t l ess, and t her e

ar e no har d l i mi t s i mposed.

How do t axes di f f er f r om emi ssi ons t r adi ng syst ems? An emi ssi ons' t r adi ng

syst em i s l i ke a t ax i n t he sense t hat emi t t i ng al ways i mposes addi t i onal cost s, and

t he mor e one emi t s t he mor e one has t o pay. Ther ef or e t hey di scour age emi ssi ons .

For exampl e : i f emi t t i ng beyond one' s est abl i shed emi ssi ons cei l i ng, one has t o

bear t he cost s of buyi ng per mi t s . The mor e one emi t s t he mor e per mi t s one has

t o buy and t he hi gher wi l l be t he over al l cost . Fur t her mor e even i f st ayi ng bel ow

one' s cei l i ng t her e i s a cost t o emi t t i ng. The cost i s i n t hi s case t he monet ar y l oss
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of not bei ng abl e t o sel l t he per mi t s i n t he mar ket ; t he mor e one emi t s t he hi gher

i s t he cost . Emi t t i ng al ways l eads t o addi t i onal cost s, exact l y as i n a t ax syst em.

However , t he anal ogi es end t her e . The mai n di f f er ences bet ween a per mi t s syst em

and a t ax ar e : zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

" I n t r adi ng per mi t s, a har d quot a syst emmust al ways be i mposed . Ther ef or e

emi ssi ons t r adi ng keeps t he t ot al of emi ssi ons al ways bel ow t he l i mi t agr eed .

Emi ssi ons t r adi ng i s mor e " exact " t han t axes i n l i mi t i ng t ot al emi ssi ons

" Per mi t s pr i ces ar e set by mar ket suppl y and demand, whi l e t ax r at es ar e

set by gover nment s

" Taxes ar e col l ect ed by gover nment s who deci des how t o al l ocat e t he pr o-

ceeds . They i nvol ve mor e gover nment i nt er vent i on .

" Per mi t s ar e di f f er ent : t he i ncome der i ved f r om t r adi ng per mi t s goes t o

r ewar d t hose who emi t l ess, and i s pai d by t hose who emi t mor e . I t i s i n

ef f ect a way t o r edi st r i but e i ncome t o r ewar d i nvest ment i n t he f ut ur e .

9. The dual r ol e of t he I BES: pr i vat e and publ i c

The I BES of f er s an i nt er nat i onal f r amewor k f or assi gni ng r i ght s on a cont i nui ng

f ashi on f ol l owi ng t he out come of FCCC negot i at i ons, and f or or gani zi ng r ul es and

modal i t i es of t he r el at i onshi ps among t he par t i es, and moni t or i ng compl i ance :

t hi s makes t t he I BES si mi l ar t o an i nt er nat i onal or gani zat i on such as t he Br et t on

Woods i nst i t ut i ons ( t he Wor l d Bank, t he I MF, GATT, et c. ) . At t he same t i me,

t he I BES of f er s mar ket f aci l i t i es, f or exampl e t he t r adi ng of emi ssi ons r i ght s i n

a gl obal scal e . Whi l e mar ket s ar e of t en r egul at ed, no i nt er nat i onal or gani zat i on

t o dat e of f er s a mar ket f unct i on. Fur t her mor e no mar ket i n exi st ence t oday
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of f er s i nt er nat i onal or gani zat i on f unct i ons such as mul t i l at er al pol i cy maki ng .

The I BES i s t her ef om a novel t ype of i nst i t ut i on, combi ni ng at once el ement s of

pr i vat e mar ket s as wel l as publ i c deci si on maki ng .

Al t hough t he gl obal t r adi ng of emi ssi ons i s an i mpor t ant l andmar k, i ndeed t he

f i r st i nt er nat i onal emi ssi ons mar ket t o emer ge i n hi st or y, t he concept of t r adi ng

emi ssi ons r i ght s i s not new. 18 Si nce t he gl obal emi ssi ons t r adi ng syst em was

pr oposed by t hi s aut hor i n 1993, mar ket s f or t r adi ng sul phur di oxi de emer ged

i n t he US, and ar e t r aded t oday i n t he Chi cago Boar d of Tr ade . As al r eady

ment i oned, wi t hout est abl i shi ng f i r m emi ssi ons cei l i ngs, as t hose i mposed by t he

Cl ean Ai r Act or t hose i mposed i n Kyot o by t he COP3 f or Annex I count r i es,

emi ssi ons mar ket s cannot f unct i on . 19 Thi s i s why onl y i ndust r i al nat i ons ( Annex

I count r i es) ar e i nvol ved t oday i n t r adi ng per mi t s wi t hi n t he Kyot o Pr ot ocol .

Emi ssi ons t r adi ng i s t r i cky, si nce i t l i mi t s t he r i ght s t o use ener gy and t her ef or e

t he r i ght t o i ndust r i al i ze . Devel opi ng nat i ons ar e under st andabl y suspi ci ous of

t he scheme, and i ndeed ar e not par t of t he newl y cr eat ed emi ssi ons t r adi ng scheme

agr eed by t he COPS i n Kyot o . Devel opi ng count r i es have t aken t he j ust i f i abl e

posi t i on t hat t he bul k of t he car bon emi ssi ons ar e gener at ed i n i ndust r i al nat i ons,

and t her ef or e i t i s up t o t hem t o make t hi s up by r est r i ct i ng t hei r own emi ssi ons .

10 . A wi n- wi n sol ut i on f or i ndust r i al and devel opi ng nat i ons

Despi t e t he j ust i f i abl e concer ns of devel opi ng nat i ons, t he I BES can hel p sat i sf y

t he needs of devel opi ng nat i ons as wel l as hel p r eal i ze t he r est r i ct i ons on emi ssi ons

by i ndust r i al nat i ons . I n t hi s sense i t can pr ovi de a wi n- wi n sol ut i on, a sol ut i on

18
r ef er ences

19 1n t he case of wat er , nat ur al wat er sheds ar e known t o be scar ce and t her e i s no need t o set

ar t i f i ci al l i mi t s on t hese.
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t hat benef i t s bot h gr oups of nat i ons . Thi s sect i on wi l l expl ai n why .

As al r eady ment i oned above, si nce t he I BES i s based on envi r onment al mar -

ket s i t coul d al so have an i mpor t ant r ol e i n ensur i ng equi t abl e pat t er ns of di st r i -

but i on of r i ght s i n t he use, and t he f ai r t r adi ng, of gl obal . envi r onment al asset s .

Envi r onment al mar ket s ( f or exampl e car bon emi ssi ons mar ket s) ar e di f f er ent f r om

ot her mar ket s i n t hat t hey t r ade pr i vat el y pr oduced publ i c goods and as such r e-

qui r e equi t abl e pat t er ns of pr oper t y r i ght s t o ensur e mar ket ef f i ci ency. " Thi s

uni que t r ai t of envi r onment al mar ket s, whi ch i s not shar ed wi t h st andar d pr i vat e

mar ket s, br eaks down a bar r i er bet ween i ndust r i al and devel opi ng nat i ons . I t

ensur es t hat t he goal s of t he t wo set s of nat i ons ar e sat i sf i ed: ef f i ci ency i n t r adi ng

as desi r ed by t he i ndust r i al nat i ons, and equi t y i n t he assi gnment of t he gl obal

commons, as desi r ed by t he devel opi ng nat i ons . Cor r espondi ng t o t hi s t he I BES

i s a uni que i nst i t ut i on i n t hat i t has t he t wo f aces of a coi n : a mar ket aspect

whi ch i s pr ef er r ed by i ndust r i al nat i ons t o mi ni mi ze cumber some publ i c i nt er ven-

t i on, and an i nt er nat i onal or gani zat i on aspect i n whi ch nat i ons ar e r epr esent ed

i n maj or deci si ons on an ongoi ng basi s . The I BES coul d pr ovi de t he f i r st of t he

i nst i t ut i onal st r uct ur es needed f or t he new gl obal economy, of f er i ng a wi n- wi n

sol ut i on f or i ndust r i al and devel opi ng nat i ons i n t he di f f i cul t and i mpor t ant pr ob-

l em of managi ng gl obal cl i mat e change, and mor e gener al l y of achi evi ng human

devel opment t hat i s har moni ous wi t h nat ur e .

The I BES coul d of f er not j ust t r adi ng of r i ght s but al so bor r owi ng and l endi ng

of t hese r i ght s . When combi ned wi t h t he abi l i t y t hat t he I BES wi l l have t o use

open mar ket oper at i ons f or set t i ng di scount r at es ( such as t he Feder al Reser ve

does i n t he US, and Cent r al Banks do i n many ot her nat i ons) t he I BES of f er s

much mor e cont r ol t o devel opi ng nat i ons f or achi evi ng ef f i ci ent and equi t abl e

20
r ef er ence
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out comes t han a si mpl e mar ket coul d achi eve . For t he devel opi ng count r i es t he

I BES can of f er t he abi l i t y t o cont r ol bor r owi ng and l endi ng r i ght s, ensur e f ai r

t r eat ment and an equi t abl e shar e of t he bur den i n r est r i ct i ng emi ssi ons, as wel l

as an economi c r et ur n f r om t he pr eser vat i on of f or est s and bi odi ver si t y . I t can

pr ovi de t hemcapi t al f or devel opment wi t hout dest r oyi ng t hei r , and t he pl anet ' s,

envi r onment al asset s . For t he i ndust r i al nat i ons i t can of f er a mar ket appr oach

t hat mi ni mi zes gover nment i nt er vent i on and can br i ng t he hi ghest r et ur ns t o

pr i vat e i nvest ment i n t he new envi r onment al mar ket s . Mor e on t hi s bel ow.

11 . Mr adi ng bi odi ver si t y r i ght s

The I BES can go f ur t her i n r eachi ng i t s goal s by or gani zi ng and ensur i ng t he

i nt egr i t y of t r adi ng r i ght s on bi odi ver si t y use, t he use of gl obal ai r waves, and

by secur i t i zi ng pr of i t shar i ng agr eement s on genet i cal bl uepr i nt s . The f ol l owi ng

expl ai ns t he concept of secur i t i zat i on and why i t can be val uabl e i n t hi s cont ext .

I t exami nes t wo exampl es : wat er sheds and genet i cal bl uepr i nt s .

12 . Secur i t i zat i on

The t er m secur i t i zat i on r ef er s t o t he f act t hat t he r i ght s t o an asset can be spl i t

i nt o smal l er pi eces whi ch ar e sol d on t hei r own, and become known as secur i t i es .

For exampl e : t he pr of i t s of a cor por at i on i s an asset . Shar es i n t he r i ght s t o t he

cor por at i on' s pr of i t s ar e pi eces of t he asset . They ar e cal l ed " st ock, " and t hey

ar e char act er i zed by t he f act t hat t he val ue of st ock goes up and down wi t h t he

val ue of t he cor por at i on . Bonds ar e al so secur i t i es, and smal l er pi eces of a l ar ger

asset : t he pr omi se t o pay i nt er est on debt by t he ci t y of New Yor k i s an asset

t hat i s sol d i nt o smal l er pi eces, and t he pi eces ar e cal l ed New Yor k bonds .

The smal l er pi eces ar e l ess expensi ve and easi er t o r esal e, and t her ef or e mor e
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accessi bl e : as mor e i nvest or s can pur chase t hem, and t hey ar e easi er t o sel l , t hi s

gi ves mor e " l i qui di t y" t o t he mar ket .

A cont r act or a gr oup of cont r act s i s an asset . For exampl e al l t he mor t gages i n

t he East Coast of t he US, or al l t he r i ght s t o emi t car bon di oxi de i n t he wor l d, or

al l t he r i ght s t o shar i ng pr of i t s i n t he f ut ur e ser vi ces of a wat er shed, ar e cont r act s

and t her ef or e asset s . These ar e l ar ger asset s on whi ch a secur i t y can be cr eat ed .

Each secur i t y r epr esent s t he r i ght s t o a pi ece of t he l ar ger cont r act . St ocks ar e

secur i t i es t hat shar e t he val ue of t he under l yi ng pr oper t y, and t her ef or e r epr esent

r i sk shar i ng agr eement s . Bonds ar e secur i t i es t hat of f er a f i xed, agr eed, st r eam

of i nt er est on debt , and ensur e a f i nal val ue at t he end of t he per i od .

Secur i t i zat i on of f er s speci al advant ages when deal i ng wi t h l ar ge gr oups of

asset s at one t i me . When secur i t i zi ng a l ar ge gr oup of cont r act s, f or exampl e

mor t gages i n t he East Coast of t he US, each cont r act has a r i sk pr of i l e and pays

a cor r espondi ng pr emi um ( f or exampl e, 8 . 5% i n t he case of mor t gage i nt er est ) .

But t he ent i r e gr oup of cont r act s has a l ower r i sk pr of i l e due t o t he l aw of l ar ge

number s . Yet t he pr emi um r emai ns t he same, 8 . 5%. Buyi ng smal l er pi eces of

t he gr oup of cont r act s pr oduces t her ef or e a net gai n t o t he i nvest or , si nce t he

cont r act s pay hi gher i nt er est t han i s appr opr i at e f or t he r educed r i sk i nvol ved .

The net gai n can be spl i t bet ween t he i nvest or and t he user of t he mor t gage ( by

decr easi ng t he i nt er est t o t he homeowner ) , and bot h par t i es end up bet t er of f

t han bef or e . Thi s wi n- wi n sol ut i on i s si mpl y knowl edge about t he l aw of l ar ge

number s appl i ed t o f i nanci al mar ket s .

13 . Wat er sheds and genet i cal bl uepr i nt s

Usi ng t he pr i nci pl e of secur i t i zat i on one can t ake a l ar ge asset , such as t he wat er

ser vi ces pr ovi ded by t he wat er shed f or t he Ci t y of New Yor k i n t he Cat ski l l s,
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or by t he wat er shed f or t he ci t i es of Sao Paul o and Ri o de Janei r o i n t he Mat a

At l ant i ca, Br azi l , and pr oduce secur i t i es ( bonds or st ocks) t hat ar e sol d t o t he

publ i c . These secur i t i es can be st ocks or bonds . I n t he l at t er case t hey ar e of t en

cal l ed envi r onment al bonds .

The secur i t i es cal l ed " st ock" di f f er f r ombonds i n t hat t hey shar e r i sks, namel y

t he pot ent i al gai ns and l osses f r om t he busi ness vent ur e . Buyi ng I BM st ock

means shar i ng t he r i sks t hat I BMcor por at i on wi l l i ncr ease i n val ue . I n t he wa

t er shed case, t he i nvest or s shar e t he pot ent i al gai ns t o be made by cr eat i ng a

cor por at i on who owns t he r i ght s or par t of t he r i ght s t o t he pr of i t s i nvol ved i n

devel opi ng a genet i cal bl uepr i nt . Mer ck ent er ed i nt o such a deal wi t h I NBI O,

a gover nment - owned r esear ch i nst i t ut i on i n Cost a Ri ca: t hey shar e wi t h I NBI O

t he gai ns f r om bi opr ospect i ng i n t he Cost a Ri can' s f or est s i n an agr eed upon f or -

mul a, see Chi chi l ni sky ( 1995) . Shaman phar maceut i cal s made si mi l ar deal s wi t h

l ocal i t i es i n Br azi l and Ar gent i na, and has al r eady obt ai ned FDA appr oval f or

t he mar ket i ng of a medi cat i on obt ai ned by f ol l owi ng exper t advi se of a " shaman"

or " medi ci ne per son. "

I n t he wat er shed exampl e what i s at st ake ar e t he savi ngs i nvol ved i n i nvest i ng

i n t he conser vat i on of t he wat er shed . For exampl e, buyi ng l and ar ound i n t he

wat er shed t o pr event r eal est at e devel opment f r omdecr easi ng i t s abi l i t y t o pur i f y

wat er , r at her t han bui l di ng a ( much mor e expensi ve) pur i f i cat i on pl ant . The

savi ngs t hat t he wat er shed can pr ovi de when compar ed wi t h t he cost s i nvol ved

i n pr ovi di ng an ar t i f i ci al f i l t r at i on pl ant t o pr ovi de t he same ser vi ces, can r un

i n t he bi l l i ons . These savi ngs ar e shar ed wi t h t he hol der s of t he secur i t i es . A

deal of t hi s nat ur e was achi eved i n NewYor k St at e l ast year , i nvol vi ng t he sal e of

envi r onment al bonds t o pur chase l and i n or der t o pr ot ect t he Cat ski l l s wat er shed .

Thr ough t he secur i t i zat i on scheme many pr i vat e i nvest or s can pur chase smal l er
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pi eces of t hese gai ns, t hus shar i ng t he f at e of t he cor por at i on i nvol ved i n t he

conser vat i on- cum- pr of i t - maki ng vent ur e . 21 I t al so makes pr i vat e capi t al avai l abl e

t o f und t he vent ur e i t sel f .

14. Gl obal sol ut i ons f or l ocal and gl obal envi r onment al pr obl ems

I have al r eady poi nt ed out t he wi de var i et y of ser vi ces t hat t he I BES can pr ovi de,

f or exampl e by or gani zi ng t he t r adi ng of car bon emi ssi ons per mi t s t o conser ve t he

gaseous concent r at i on of t he pl anet ' s at mospher e, as wel l as by of f er i ng secur i t i es

t o r ai se pr i vat e capi t al t hat can be used f or conser vi ng wat er sheds . These t wo

exampl es ar e l i mi t i ng cases of what i s a wi de spect r um of envi r onment al asset s

t hat need t o be conser ved i n or der t o achi eve sust ai nabl e economi c devel opment .

I t seems usef ul t o expl ai n why a gl obal i nst i t ut i on can ser ve a pur pose i n such a

wi de var i et y of cases .

Si nce car bon di oxi de di st r i but es uni f or ml y, t he at mospher e composi t i on i s one

and t he same f or al l : t hi s i s t her ef or e a gl obal asset . Wat er sheds ser ve l i mi t ed

ar eas, and t he f at e of one wat er shed does not af f ect t he f at e of ot her s : t hey ar e

l ocal or r egi onal asset s . Yet i t i s i mpor t ant t o r eal i ze t hat t he I BES can of f er a

uni que ser vi ce because of i t s gl obal scope, even when t he envi r onment al asset s

t hemsel ves ar e l ocal i n nat ur e . Thi s i s because of t he l aw of l ar ge number s and

i t s ef f ect on r i sk di st r i but i on, somet hi ng t hat has al r eady been poi nt ed out above .

For exampl e : i n secur i t i zi ng al l wat er sheds i n t he Amer i cas, or even al l wat er -

sheds i n t he wor l d, t he r i sk pr of i l e of t he secur i t y ( shar i ng pr of i t s i n t he wat er shed

ser vi ces) decr eases by t he l aw of l ar ge number s, and t her ef or e t he i nvest ment be

comes mor e at t r act i ve t o t he pr i vat e i nvest or . Thi s at t r act s needed capi t al f or t hi s

z ' Thi s i s devel oped i n det ai l i n " Secur i t i zi ng t he Bi ospher e" by G. Chi chi l ni sky and G. Heal

Nat ur e, 1998 .
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conser vat i on- cum- pr of i t vent ur e . Secur i t i zi ng al l wat er sheds at once has t her ef or e

a uni que benef i t t hat i s not avai l abl e t o one pr oj ect at t he t i me, and t he I BES' s

gl obal pr esence and pr of i l e can t ake advant age of t hi s oppor t uni t y f or ever yone' s

benef i t .

An i ssue t hat has been r ai sed on sever al occasi ons i s t he busi ness j ust i f i ca-

t i on f or pr ovi di ng mor e ef f i ci ent wat er ser vi ces i n a r el at i vel y popul ous but poor

count r y . I n shor t : who pays f or t he Mat a At l ant i ca' s wat er shed pr oj ect ?

The Mat a At l ant i ca wat er shed col l ect s and pur i f i es wat er f or t ens of mi l l i ons

of peopl e i n t he vi ci ni t y of Sao Paul o and Ri o de Janei r o, Br azi l . I n addi t i on,

Mat a At l ant i ca cont ai ns some of t he most val uabl e and uni que bi odi ver si t y i n t he

wor l d . The conser vat i on val ue i s cl ear . But what about t he economi c val ue of

t he pr oj ect ?

I n a democr at i c count r y such as Br azi l , whi ch i s one of t he l ar gest economi es

i n t he wor l d, t he mai n ci t i es must be pr ovi ded wi t h wat er f aci l i t i es i n or der f or a

candi dat e f r om t hat ar ea t o succeed i n l ocal or nat i onal el ect i ons . The pol i t i cal

i ncent i ve t o pr ovi de wat er ser vi ces i s cl ear , ei t her nat ur al ser vi ces by conser vi ng

t he wat er shed of t hr ough new and mor e expensi ve ar t i f i ci al f i l t r at i on pl ant s . The

added cost s of bui l di ng ar t i f i ci al f i l t r at i on i s of t en pai d f r om f or ei gn bor r owi ng,

but event ual l y t he nat i onal debt i s pai d by t he t axpayer . I f conser vi ng t he Mat a

At l ant i ca means subst ant i al savi ngs over t he al t er nat i ves, as i t was demonst r at ed

i n t he case of New Yor k wat er , t he t axpayer undoubt edl y gai ns . I f t hese gai ns

ar e pr oper l y secur i t i zed t hey can r ai se i ni t i al f undi ng f or t he pr oj ect , and event u-

al l y bot h t he t axpayer and t he i nvest or can shar e t he benef i t s of conser vi ng t he

wat er shed .
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15 . Concl usi ons

Fol l owi ng a f i f t y year per i od of unpr ecedent ed use of nat ur al r esour ces by i ndus-

t r i al nat i ons, t he i ncr easi ng scar ci t y of envi r onment al asset s hi ghl i ght s t hei r val ue

f or economi c pr ogr ess . Yet economi c syst ems ar e " st acked up" agai nst conser va-

t i on, of t en encour agi ng envi r onment al dest r uct i on f or shor t t er m gai n . Economi c

sci ence must be r eal i gned wi t h a new val ue syst em. Thi s paper pr oposes a r ange

of f i nanci al i nst r ument s f or r e- al i gni ng t hese val ues, br i ngi ng f ut ur e val ue of envi -

r onment al asset s i nt o t he pr esent , and pr oduci ng pr i vat e i ncent i ves t hat l ead t o

economi c r et ur n whi l e encour agi ng t he conser vat i on of t hese asset s . A new t ype

of i nst i t ut i on, t he I nt er nat i onal Bank f or Envi r onment al Set t l ement s ( I BES) was

pr oposed by t he aut hor t o accompl i sh t hi s ai m, and i n par t i cul ar t o or gani ze

and moni t or t he gl obal t r adi ng of gr eenhouse gases emi ssi ons and ot her f i nanci al

i nst r ument s desi gned f or t he conser vat i on of wat er sheds wor l dwi de . Because i t

t r ades " pr i vat el y pr oduced publ i c goods, " t he I BES has t o accompl i sh a mor e

bal anced and equi t abl e di st r i but i on of r esour ces i n or der t o achi eve gl obal ef f i -

ci ency . I n Kyot o, December 1997, t he Thi r d Convent i on of t he Par t i es ( COP3)

of t he Uni t ed Nat i ons Fr amewor k Convent i on f or Cl i mat e Change agr eed, i n i t s

Ar t i cl e 6, on t he cr eat i on of such an i nt er nat i onal f r amewor k f or t r adi ng emi s-

si ons among Annex I count r i es . However t he r ul es, modal i t i es and enf or cement

mechani sms have not been f ul l y det er mi ned . These wi l l be det er mi ned i n t he

next COP4, i n Buenos Ai r es, November 1998 . The f unct i onal i t y of t he I BES ex-

ceeds i n many ways t he t r adi ng of car bon emi ssi ons, and makes i t a uni que gl obal

i nst i t ut i on t hat i s a combi nat i on of a mar ket and a mul t i l at er al or gani zat i on . I t

t hus di f f er s f r om al l i nt er nat i onal or gani zat i ons exi st i ng t oday . Yet i t pr ovi des a

gl obal i nf r ast r uct ur e t hat i s needed mor e t han ever i n t he i ncr easi ngl y gl obal i zed

wor l d economy, i n a per i od i n whi ch t he Uni t ed Nat i ons or gani zat i ons ar e under
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at t ack because of t hei r heavy dependence on t axes and vol unt ar y cont r i but i ons .

The I BES i s new i n t hat i t wi l l pr ovi de gl obal i nf r ast r uct ur e ser vi ces, and char ge

on a f ee f or ser vi ce basi s .

An expl i ci t consi der at i on wi t hi n t he gl obal negot i at i ons of t he I BES' mul t i -

f acet ed r ol e, and of i t s mi ssi on i n br i ngi ng a bal anced and equi t abl e shar e of t he

bur den of abat ement acr oss nat i ons, wi l l make t he emi ssi ons t r adi ng scheme mor e

at t r act i ve t o devel opi ng nat i ons whi ch so f ar have not agr eed t o be par t of t hi s

t r adi ng f r amewor k . I t can pr ovi de a wi n- wi n si t uat i on t o i ndust r i al and devel op-

i ng nat i ons i n r esol vi ng t he pr obl ems associ at ed wi t h gr eenhouse gase emi ssi ons,

and mor e gener al l y i n f i ndi ng sust ai nabl e and equi t abl e pat hs of human devel op-

ment .


